Calculations have been made that indicate that large area vacuum photodiodes, particularly with Cs2Te photocathodes, offer great advantages over photomultiplier tubes as the light sensing element in a gas scintillation proportional counter. Expected quantum efficiencies for Cs2Te and CsI photocathodes are calculated for Xe, Kr, and Ar spectra.
I. INTRODUCTION
The photomultiplier tube (PMT) has been a limiting factor in the development of large area gas scintillation proportional counters (GSPC). Only Spectro- is basically a proportional counter with an optical window and a gas that can be ionized by the incoming light. These detectors look promising and offer the possibility of imaging4, but an admixture gas with a low enough ionization potential and high quantum efficiency for the xenon spectrum has yet to be demonstrated. The VPD is a vacuum cell with an optical window separated about 1 cm or more from an opaque photocathode. The photocathode is held at a negative potential with respect to the metal window support or grid, and the current from the photocathode is the measured signal.
The VPD holds promise of replacing the PMT in GSPCs. It has already been demonstrated by Van Figure 1 shows the quantum efficiencies of these two photocathode materials 6,7 as a function of photon wavelength superimposed over the emission spectra of xenon, krypton, and argon. The Cs2Te response is the measured response of a VPD with a MgF2 window. The quantum efficiency of a Spectrosil PMT and window is also shown. The integrated quantum efficiencies of these photocathodes are given for the Table II shows the expected resolution for such an instrument for n = 200 and 400 e-rms, and 1 and 1.5 atm fillings of xenon. The response of a PMT system with a resolution of 8% FWHM for 6 keV x-rays and 1 atm of xenon is also included as a comparison. This information is displayed graphically in Figures 2 and 3 . This particular range of amplifier noise was chosen since a system with a capacitance of 15 pf, the lower limit, is about the best one can do with a cooled, DC coupled amplifier. The upper limit can be obtained with commercially available, AC coupled proportional counter amplifiers. Although these numbers are only estimates, it appears hopeful that, with low noise amplifiers, VPDs will substantially improve the performance of GSPCs, especially at higher energies. Even proportional counter amplifiers will be competitive with systems using PMTs. 
